Inactivation and conformational changes of lactate dehydrogenase from porcine heart in sodium dodecyl sulfate solutions.
The inactivation and conformational changes of porcine heart lactate dehydrogenase (LDH) have been studied in sodium dodecyl sulfate (SDS) solutions. Increasing SDS concentration led to a quick and concentration-dependent inhibition of the enzyme, with complete inactivation within 5 min in the presence of 1.0 mM SDS. Meanwhile, fluorescence emission and circular dichroism spectra were used to follow the conformational changes of the enzyme during this process, concurrently showing that SDS less than 1.0 mM induced only limited conformational changes to LDH. The above results are in accordance with the suggestion by Tsou (Trends Biochem. Sci. 11 (1986) 427; Science 262 (1993) 380) that the active site usually be more flexible than the enzyme molecule as a whole. Furthermore, the results of polyacrylamide gel electrophoresis (PAGE) implied that unfolding intermediates were presented in the above process. When the SDS concentration used to treat LDH was increased, the bands of native enzyme on native PAGE faded and finally almost disappeared. Meanwhile, multiple bands with lower mobility but no activity emerged behind and enhanced correspondingly. Fast protein liquid chromatography indicated that dissociation occurred during the course of denaturation. The reasons for the above phenomena have been discussed. It was suggested that SDS, binding to LDH to form different LDH-SDS complexes, conferred an array of different unfolding states over the enzyme, and in turn resulted in the formation of the multiple bands on the native PAGE.